Controlled intracellular proteolysis during postpartal involution of the uterus: characterization and regulation of an alkaline proteinase.
The postpartal involution of the uterus is predominantly due to cellular hypotrophy. This implies an intracellular proteolytic system which must be carefully controlled pre and post partum. We have characterized and partially purified a proteinase with an alkaline pH-optimum of activity and a proteinase inhibitor protein which inhibits this proteinase very strongly. The alkaline proteinase copurifies with the actomyosin complex of the uterine myometrium and degrades the actomyosin complex with a concomitant loss of its myosin-ATPase activity. The alkaline proteinase is a very labile enzyme, markedly sensitive to SH-group modifying agents and has very high molecular weight at the present state of purification. This proteolytic enzyme could specifically be separated from the main components of the actomyosin complex by extraction with low ionic strength phosphate buffers. The proteinase inhibitor protein may control the activity of this alkaline proteinase during pregnancy and involution. The inhibitor protein raises 15-fold during pregnancy, possibly blocks important steps of intracellular proteolysis and permits organ growth. The dramatic fall of the inhibitor protein activity after parturition, which precedes the loss of weight, could release the proteolytic system, including the alkaline proteinase, and permits controlled intracellular degradation.